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Creating Needs-Based Metadata and Research Data
Management Services
Exploring the Requirements of Scientists
Tereza Kalová*
Objective — Detailed needs-assessments of the target groups are of particular relevance when
developing new services for eScience. This study aims to identify the demands of researchers in
natural sciences regarding metadata for research data.
Methods— This paper applies the key points of Grounded Theory to analyze eight semi-structured
interviews with scientists from the University of Vienna and the Medical University of Vienna. The
interviews were conducted from April to May 2019 as part of the project e-Infrastructures Austria
Plus funded by the Austrian Federal Ministry of Education, Science and Research.
Results—The results illustrate how scientists understand the term “metadata”. The study identi-
fies several examples of describing data as well as six areas of researchers’ requirements for data
management services. These include the need to design efficient solutions in German and English,
the demand for technical infrastructure and dedicated data stewards who bring expertise from a
relevant discipline. Service providers further need to take interdisciplinary differences into account
when developing new forms of training and support.
Conclusion—While the researchers’ statements highlight the various ways they described data,
the interviews also indicated a lack of understanding of the term “metadata”. Together with the
six areas of needs and requirements, these demonstrate the need for action by libraries and other
service providers in order to further contribute to the development of sustainable research data
management.
Keywords— Austria, Research Data, Research Data Management, Metadata, Needs Assessment,
Library and Information Science
Entwicklung bedarfsgerechter Services fürMetadaten und Forschungsdatenmanagement:
Bedarfsanalyse in den Naturwissenschaften
Zielsetzung—Bei der Entwicklung von bedarfsgerechten Services im Bereich eScience sind Unter-
suchungen der Bedürfnisse und Anforderungen der Zielgruppen von besonderer Relevanz. Ziel
dieser Studie war, den Bedarf von Forschenden in den Naturwissenschaften an Metadaten für
Forschungsdaten zu ermitteln.
Methoden—Angelehnt an die Grounded Theory wurden acht Leitfadeninterviewsmit Naturwis-
senschaftlern von der Universität Wien und der Medizinischen Universität Wien durchgeführt. Die
Interviews fanden von April bis Mai 2019 im Rahmen des vom österreichischen Bundesministerium
für Bildung, Wissenschaft und Forschung geförderten Projekts e-Infrastrukturen Österreich Plus
statt.
Ergebnisse—Die Ergebnisse demonstrierten ein mangelndes Verständnis des Begriffes »Metada-
ten« unter Forschenden. Es konnten aber mehrere Beispiele der Beschreibung von Daten in der
Praxis identifiziert, sowie sechs Bereiche an Bedürfnissen der Forschenden herausgearbeitet wer-
den. Diese zeigten die Notwendigkeit, effiziente Lösungen für Forschungsdatenmanagement auf
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Deutsch und Englisch zu konzipieren, denBedarf an technischer Infrastruktur unddenWunsch nach
dem Einsatz von Data Stewards, die Expertise aus einer relevanten Disziplin mitbringen. Ferner
sollten Dienstleister bei der Entwicklung neuer Formen der Trainings- und Beratungsangebote
interdisziplinäre Unterschiede berücksichtigen.
Schlussfolgerungen—Während die Aussagen der Befragten die verschiedenen Arten der Datenbe-
schreibung illustrierten, wiesen die Interviews auch auf ein mangelndes Verständnis des Begriffs
»Metadaten« hin. Zusammenmit den sechs Bereichen an Bedürfnissen und Anforderungen, ergibt
sich aus den Interviews ein weiterer Handlungsbedarf für Bibliotheken und andere Serviceeinrich-
tungen, um die Entwicklung im Bereich Forschungsdatenmanagement voranzutreiben.
Schlagwörter —Österreich, Forschungsdaten, Forschungsdatenmanagement, Metadaten, Bedarfs-
erhebung, Bibliotheks- und Informationswissenschaft
Diesem Beitrag liegt folgende Masterarbeit zugrunde / This article is based upon the following dissertation/thesis: Kalová, Tereza:
Metadaten für Forschungsdaten: BedürfnisseundAnforderungen indenNaturwissenschaften. Masterarbeit (M.A. (LIS)),Humboldt-
Universität zu Berlin, 2019. DOI: 10.18452/21536.
[W]hen you have a data file, you need to somehow
understand months and years later, what this data file is
about and the metadata is the context that allows you to
understand the file.
(Scientist E, 2019, para. 12)
1. Introduction
Metadata represent one of the most common terms
in library and information science. They play a key
part in describing publications and increasingly also
in research data. Scholars and academic librari-
ans have repeatedly demonstrated the importance
of creating metadata and documentation for data
(Wilkinson et al. 2016; Blumesberger 2018). Rich
metadata offer numerous advantages, as they open
the way to interdisciplinary research, as well as the
reuse of research data (Farnel and Shiri 2014; Park
and Park 2019). However, awareness among re-
searchers is often still lacking (Wiley and Burnette
2019).
Themain objective of the present study is to iden-
tify specific needs and demands of scientists regard-
ingmetadata for researchdataasabasis fordevelop-
ment and optimization of library services. In order
to do so, I also discuss the topics of the understand-
ing of and familiarity with the term “metadata” as
well as common approaches to the description and
documentationof researchdata in the sciences. The
study seeks to explore the following research ques-
tions in the context of the population studied:
1. Do scientists understand the term “metadata”?
2. How do researchers describe data?
3. What are the needs and requirements regarding
metadata for research data in the sciences? What
kinds of services do scientists need?
The study attempts to answer these questions
using semi-structured qualitative interviews with
researchers.
This article is based on aMaster’s thesis in Library
and Information Science that I completed at the
HumboldtUniversityofBerlin andpublished inJune
20201. The work was carried out as part of the Aus-
trian project e-Infrastructures Austria Plus2. Prelim-
inary findings were published in a project report in
September 20193.
1 For the complete thesis see – https://doi.org/10.18452/21536
2 The project e-Infrastructures Austria Plus was financed through a grant from the Austrian Research Ministry and ran from
January 2017 to December 2019. For more information on the project as well as its many deliverables on various aspects of
eScience see https://www.e-infrastructures.at/en/
3 For the project report see – https://doi.org/10.25651/1.2019.0020
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2. Literature Review
Theamount of data generated in research is growing
exponentially as a result of the ever-increasing digi-
tization (Pryor 2012, p. 2). This development is espe-
cially pronounced innatural sciencedisciplines (Hey
and Trefethen 2003, p. 2; Büttner et al. 2011, p. 13).
Moreover, interdisciplinary and international collab-
oration necessitate long-term strategies to manage
data effectively. Data-driven or data-intensive re-
search, also called the fourth paradigm (Hey, Tans-
ley, et al. 2009), is becoming increasingly established
in many disciplines (Zook et al. 2017, p. 1; Rapport
and Braithwaite 2018, pp. 3–6). Digital data repre-
sent invaluable results of research independent of
formal publications well beyond the scope of the
original project (Wilkinson et al. 2016, p. 1). As such,
there is a cleardemand for sustainable researchdata
management (RDM).
New roles such as a data librarian, data manager
or data steward have been created as part of RDM in-
frastructures worldwide (Büttner et al. 2011, p. 206).
As is clear from the international study by Matusiak
and Sposito, RDM services are predominantly lo-
cated at academic libraries (Matusiak and Sposito
2017, p. 755). On the one hand, research data man-
agement offers libraries the possibility of a new field
of activity as the next logical step to their traditional
tasks (“Forschungsdatenmanagement und Biblio-
theken” 2016, p. 614). On the other, it also presents
a challenge that makes libraries rethink their rather
passive role in storing research results in order to
become active partners of scientists during the en-
tire research process (Martin 2013, p. 20; Morgan et
al. 2017, p. 304). Librarians can offer their expertise
in many areas including their knowledge of index-
ing, documentation andmetadata. Metadata play a
crucial role in making research FAIR. The FAIR data
principles demand that “all research objects should
be Findable, Accessible, Interoperable andReusable
(FAIR) both for machines and for people” (Wilkinson
et al. 2016, p. 3) andare increasingly usedby funding
agencies and publishers as guidelines for sustain-
able RDM. Metadata are highly relevant to each of
the four attributes of FAIR Data.
Despite theargument thatRDMrepresents further
development of traditional library services, “[t]here
can be barriers for researchers to accept librarians
in this role” (Surkis and Read 2015, p. 156). There-
fore, it has been suggested that librarians use “the
language of research” instead of librarianship when
talking to scientists (ibid., p. 156).
2.1. Researchers and Metadata
Metadata can be defined as structured information
that describes analog or digital objects (Jensen et
al. 2011, p. 83). There is a vast amount of scholarly
literature highlighting the numerous reasons for re-
search datamanagement, including the description
of research data in the form of metadata and doc-
umentation (Büttner et al. 2011; Pomerantz 2015;
Wilkinson et al. 2016). However, when developing li-
brary services for RDM concrete requirements of the
faculty must be taken into account, usually through
a formalized needs assessment using qualitative in-
terviews or online surveys. These types of studies
usually address metadata as an aspect of RDM, typ-
ically in the form of a single question. It is also im-
portant to note that most studies are general rather
than subject-specific in nature and intend to repre-
sent the needs of all disciplines.
In 2015, the project e-infrastructures Austria4 con-
ducted an Austrian-wide survey on RDM. The study
analyzed responses frommore than 3,000 scientists
from various research institutions (Bauer et al. 2015,
p. 18). The study has shown that 89% of researchers
want more institutional support in managing their
data properly (ibid., p. 67). This emphasizes the
clear need to develop such services. The report
mentions thatmost scientists describe their data, al-
beit very inconsistently (ibid., p. 31). The University
of Warwick conducted eight interviews with scien-
tists working in the field of physics and social re-
search. One of the results was that, compared with
the social scientists that wanted to make use of the
UK Data Archive5, metadata “was not a priority” for
some of the physicists (Delasalle 2013, pp. 101–102).
4 The project e-Infrastructures Austria ran from 2014-2016. For more see https://e-infrastructures.univie.ac.at
5 https://www.data-archive.ac.uk/
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Both groups, however, agreed on their reservations
about the bureaucratization of science, which they
associate with RDM (Delasalle 2013, p. 101). In this
regard, Delasalle suggests that scientists should be
encouraged to participate actively in the develop-
ment of new services (ibid., p. 103).
In a survey conducted at the University of Trier, in
which almost 200 scientists took part (medicine/sci-
encen=51), researchers consideredmetadataasone
of the most important factors enabling the reuse of
data (Lemaire et al. 2016, pp.6, 20). Nonetheless, the
study also showed a lack of awareness of the impor-
tance ofmetadata among researchers. Lemaire et al.
argue that in order to promote a culture of data shar-
ing, “work processes and tools [must] be designed
in such a way that, for example, the description of
the research data (metadata) does not entail exces-
sive additional effort” (ibid., p. 28). The survey at the
TechnicalUniversity ofHamburg (n=96) also showed
that researchers want advice on technical questions
including metadata (Feldsien-Sudhaus and Rajski
2016, p. 35). In the survey by the Philipps University
of Marburg (n=427) (Krähwinkel 2015, p. 9), the de-
mand for consulting on the topics of metadata and
long-term archiving is the most requested service
at 66% (ibid., p. 39). Interestingly, this service ranks
first among scholars from the fields of medicine
and natural sciences (ibid., p. 39). In their study of
RDM practices in bioengineering and biomedical re-
search, Wiley and Burnette from the University of
Illinois observe notable gaps in the knowledge and
awareness of metadata and documentation among
researchers (Wiley and Burnette 2019, p. 16). This
calls for “instruction in the areas of file organization
[…], documentation, andmetadata standards” by
academic libraries (ibid., p. 16).
The results of the studies demonstrate a lack of or
insufficient awareness and knowledge in the area of
metadata. There is a need for information transfer
and consulting on adequate data description. Scien-
tists further require simple and efficient RDM solu-
tions. Given the comparatively low number of stud-
ies that deal with metadata as part of their needs
assessment, the topic does not seem to be of partic-
ular interest to the service centers that conducted
the studies.
3. Methods
The terms “research data” and “metadata” are nei-
ther immediately clear nor readily and uniformly
understood among researchers. For these reasons,
I chose to explore the research questions using a
qualitative approach in the form of semi-structured
interviews with scientists. The study employed the
essential points of Grounded Theory (Glaser and
Strauss 1967; Glaser 1978; Charmaz 2014; Bryant
2017).
3.1. Sampling
The interviewees were chosen based on the follow-
ing criteria:
1. They were involved in current research activity
in a science field (compulsory).
2. They demonstrated interest in the topic of re-
search data management, such as through pre-
vious inquiries to the data management depart-
ment at the Vienna University Library or the par-
ticipation in training courses (optional).
The first contact was made either via e-mail, by
phone or in person. An attempt was made to use
convenience and snowball sampling to generate as
heterogeneous a group as possible in terms of se-
niority, experience and scientific discipline. As it
was only possible to recruit five participants from
the University of Vienna, the scope was expanded
to include three researchers from the Medical Uni-
versity of Vienna. It is crucial to emphasize that the
study deviates from Grounded Theory in this point,
as due to the difficult field access and limited time-
frame it applies no theoretical sampling. The fol-
lowing results should therefore be interpreted with
caution.
Scientist Discipline Position
A Medicine Junior Researcher
B Chemistry Senior Researcher
C Biochemistry Senior Researcher
D Biology Senior Researcher
E Physics Senior Researcher
F Biology Senior Researcher
G Medicine Senior Researcher
H Medicine Junior Researcher
Table 1: Sample
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All scientists who could be recruited for the study
are male. Despite considerable efforts to approach
female researchers, none could be recruited for the
study. The participants all work full-time and are di-
vided into two groups (Junior Researcher, Senior Re-
searcher) depending on their experience. Although
the sample represents different age groups, a larger
proportion of junior researchers would have en-
riched this study. Various research disciplines are
distributed unevenly with three participants work-
ing in clinical medical research. However, as this is
a very broad area, this does not seem particularly
problematic. Half of the respondents are originally
from Austria, the other half from other European
countries. All respondents live in the Greater Vienna
area and work at the University of Vienna, or the
Medical University of Vienna. Five of the eight in-
terviews (A, B, D, G, H) were conducted in German
and translated for this article by the author (for the
original quotations see appendix C).
Because of the nature of the study — as part of the
project e-infrastructures Austria plus — it was un-
fortunately impossible to anonymize the data com-
pletely. These were instead pseudonymized and all
participants formally agreed to the handling of the
data through an informed consent form.
3.2. Data Collection and Analysis
The interviews took place after a pre-test in person
from April 24th to May 11th, 2019. They lasted be-
tween 25 and 40 minutes and were all recorded dig-
itally. All the interviews were conducted using the
interview guide (appendix A). The interviews were
partially transcribed using the software MAXQDA
with the focus on responses relevant to the research
questions.
I examined the data using several coding methods.
In order not to lose the overview of the data and
theoretical considerations, analytical memos were
created during the entire research project. The ini-
tial coding phase consisted of a combination of in
vivo aswell as sociologically constructed codes. The
in vivo codes, which arose from the three English-
language interviews, were merged through compar-
isons with the corresponding codes in German in
order to carry out the further analysis of all inter-
views in one language. I then further analyzed these
in order to systematically draw up another level of
descriptive codes. During the next phase of analy-
sis, all codes were grouped into suitable categories
as part of selective/focused coding (for the coding
system see appendix B).
4. Results
This section highlights the most important findings
pertaining to the understanding of the term “meta-
data”, documentation of data, as well as six areas
of needs and requirements of scientists. The data
are presented according to the coding system (ap-
pendix B).
4.1. Metadata and Data Documentation
The interviews show that half of the respondents
could at least partially classify the term metadata
correctly (scientists C, E, F, H):
“Metadata are basically the way to describe the com-
mon properties of the data” (Scientist C, 2019, para.
9).
The other respondents either did not know the term
at all, or unconsciouslymisused it, referring to other
concepts such as “meta-analysis”:
“[Metadata] are the second level of data processing.
So if, for example, I write a review, like I published
it a few weeks ago, where I then summarize all the
work on a specific topic” (Scientist D, 2019, para. 7).
Despite themisunderstandings concerning the term
“metadata”, the study identified multiple examples
of documentation of research data. As the inter-
viewees did not make a sharp distinction between
these two concepts, the article summarizes both as
thedescriptionof data. All eight scientists described
their research data in some form.
4.1.1. Motivation for Describing Research Data
The interviews suggest four main reasons for de-
scribing data. Findability and visibility (1) played a
major role for five of the eight scientists:
“[I]t was partly impossible to find where data were
available at all. In what form they are available […]
And of course one has to know […] that they exist”
(Scientist G, 2019, para. 56).
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Forhalf of the respondents,metadataanddocumen-
tation made data usable for themselves, as well as
reusable for others (2):
“If you just collect the primary data and they are not
annotated properly, this information is lost, basically”
(Scientist C, 2019, para. 17).
Furthermore, for three of the eight scientists, data
description enabled the reproducibility of the re-
sults (3). Twomentioned the requirements of schol-
arly journals (4) as an essential motivating factor for
the description of research data. Three reported on
the publication of research data as a requirement of
scholarly publishers. However, this did not neces-
sarily mean using sufficient metadata.
4.1.2. Automatically Generated Metadata
Three of the respondents mentioned that automati-
cally generated metadata were relevant in their dis-
cipline:
“What is always important to me is data on or meta-
data about the creation and time and processing …of
data […] so that I can always understand when I did
something” (Scientist H, 2019, para. 11).
4.1.3. Discipline-Specific Approaches
Each science discipline negotiated the concept of
describing data differently. In clinical medical re-
search, detailed applications had to be submitted
to the ethics committee of the institution before any
new research project could begin. These included
a study protocol, a document that, among other
things, described the handling of data. According to
the statements, the logs were usually not kept with
the research data, nor were they used during the
research process.
Respondents from the fields of physics and bio-
chemistry mentioned the use of laboratory books
and electronic lab notebooks to describe data:
“The simplest metadata is what the person writes in
his or her lab book” (Scientist C, 2019, para. 26).
The entries figured both as data in their own right
and as descriptive metadata. Scientists C and F fur-
ther reflected on the use of dedicated descriptive
files to write metadata.
4.1.4. Publications
Scientists B and D spoke of publications, specifically
the section onmethodology, as the description of
data that allowed for reusability. They considered
further separate metadata files or documentation
superfluous:
“If I want to know how I did it back then, I look at the
publication and the methods. Because that would
be doubling of descriptive methods for me, why?”
(Scientist D, 2019, para. 14).
4.1.5. Metadata and Collaboration
According to all respondentswith one exception (sci-
entist C, where metadata were partially automati-
cally linked to data), metadata did not play a role
in active collaboration. When analyzing data in a
team, researchers transferred the relevant informa-
tion about the data directly, such as in conversation
or via e-mail:
“One makes interpretations with the data. And of
course you have to talk to each other very intensively,
because a physicist makes different interpretations
than a chemist” (Scientist B, 2019, para. 36).
4.1.6. Metadata When Using Data from Others
Except for scientist D, whomentioned that the use
of data generated by others did not play any part
in his discipline, all the other researchers had had
experience with this type of data. The interviews
underscored the key role of this practice in clinical
medical research (A, G, H) that often utilized data
from large patient registries. Scientist A even stated
that he is “dependent” on data from others (2019,
para. 35). In this context, scientist H described is-
sues with the understanding of data lacking suffi-
cient description:
“There was no explanation for the classification of
certain patient characteristics, where a numerical sys-
tem was used […] The data were coded in the data
set as one, two, three, four, five and I did not know
which patient had received chemotherapy” (Scientist
H, 2019, para. 21).
The answers underscored the critical importance of
documentation in terms of data reuse.
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4.2. Needs and Requirements
As suggested by the variety of research the inter-
viewees engaged in, their needs and requirements
were equally diverse. Whenever possible, this sec-
tion mentions those that relate to the creation of
metadata and documentation. Overall, it was dif-
ficult to extract this aspect from more general re-
search data management and answers relating to
various RDM services are therefore included in this
section.
4.2.1. Differences Among the Disciplines
The various scientific disciplines represented in this
study showed great heterogeneity when it came
to the way they used terms like “research data” or
“metadata”. This was also explicitly discussed by
three of the respondents (scientists B, E, H):
“We all speak a different language. So, biologists
speak differently from chemists, and we in turn speak
differently from physicists […]. Everyone tries explain-
ing things to others […] in terms of their own data”
(Scientist B, 2019, para. 24).
It was desirable for all scientists from various disci-
plines to use amore “uniform language” as opposed
to a variety of languages currently in use. This de-
mand came into play not only in interdisciplinary
research.
4.2.2. Effort
Three of the scientists (C, E, F) who, according
to their statements, created a lot of metadata,
broached the subject of the great effort involved
in properly documenting data. In particular, they
perceived this task as being too “difficult” and “time-
consuming” (Scientist C, 2019, para. 25). This was
also evident in the comments on the use of the uni-
versity’s institutional repository:
“Just filling in the minimal metadata that’s relevant
that still takes […], I mean it’s not a long process
maybe five minutes […], but for doing a lot more open
data, it’s still a bit too much” (Scientist E, 2019, para.
28).
Although the other respondents did not explicitly
mention the time required to create metadata, the
issue of efficiency arose in other parts of their inter-
views. This indicates that it would also matter in
terms of describing data.
4.2.3. Language
Seven of the eight interviewees claimed that they
do research in two languages. In six cases, this was
the combination of English-German, in one it was
Swedish-English. One respondent mentioned using
only one language (English).
The scientists participating in the research pre-
ferred using German as a working language due to
geographical reasons. However, Englishwasusedas
a lingua franca in everyday communication because
their research teams were often international. The
interviews indicated that scholarly activities beyond
PhD were carried out mainly in English. All the re-
spondents agreed that they prefer English not only
because of the ease of communication in it, but also
because it is the prevailing language of scholarly
literature:
“For someone working in science of nature […], all the
literature’s in English” (Scientist F, 2019, para. 32).
4.2.4. Information Transfer
Half of the respondents were already familiar with
university consulting and support services in the
field of RDM and they perceived them as important.
Most common inquiry topics related to the writing
of data management plans (scientists E, H), as well
as archiving data (scientist D).
The scientists’ attitudes towards training and
courses on RDM differed greatly. Such services
seemed to be neither particularly well known, nor
sparked much interest (six of the eight researchers).
In contrast, scientists C and E considered courses on
RDM including the topic of metadata, to be helpful:
“I think an introductory course would be useful. In
particular things… how you manage the data, how
you annotate them in a reasonable way, what exactly
are metadata, which ones are useful for others” (Sci-
entist C, 2019, para. 50).
C and E had both attended at least one training
course. Also, in this context, scientist E emphasized
the importance of efficiency.
Researcher Hmentioned an unsuitable range of
courses offered by the university:
“[I] now and then see that there are offers […] But then
these are more like series of lectures or something.
Concrete training somehow for maybe, I haven’t seen
something for junior scientists or something like that”
(2019, para. 43).
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This statement suggested a wish to take part in a
training course tailored to specific needs. Therewas
also a growing interest in the topic of describing
data (scientists B and G):
“That was an interesting question. So, I didn’t really
think about it, but now in retrospect […], that is ac-
tually a relatively good idea to get it right from the
start” (Scientist G, 2019, para. 73).
Two of the respondents also stated that they pre-
ferred to acquire the necessary knowledge on their
own:
“I learn everything by myself, or I draw on the rec-
ommendations and experiences of other colleagues”
(Scientist A, 2019, para. 45).
4.2.5. Staff
Due to the differences among scientific disciplines,
as well as the multitude of data types andmethods,
three of the researchers (C, E, G) expressed the need
for professional and dedicated staff for RDM:
“If this has to be done properly, you actually need a
person to do just that” (Scientist C, 2019, para. 40).
RDM requires advanced discipline-specific knowl-
edge, researcher E emphasized:
“It’s probably true for […] most natural science re-
search, is that the data is generated in so many dif-
ferent ways that are very specific and no generalist
data management support person can be familiar
with all the technical nuances. So, I think it kind of
has to be in-house” (Scientist E, 2019, para. 40).
In this regard, scientist C also suggested the estab-
lishment of working groups of researchers in order
to develop specific RDM solutions and best prac-
tices. Two other interviewees (A, B) would have pre-
ferred havingmore staff to process data. This also
highlighted the relationship between working with
scientific (meta)data and specialist knowledge.
4.2.6. Technical Infrastructure
All eight interviews underlined the need for im-
proved technical infrastructure. It should be user-
friendly, automated if possible, and integrate local
solutions.
The topic of user-friendliness came up in three
interviews and pertained mainly to reducing the ef-
fort necessary to fill out the metadata fields in the
institutional repository. However, this also applied
in general to technical solutions for metadata, as
can be seen from the quotation from scientist C:
“Another thing which is very important, develop some
tools, which make it easy (laughs) because this is very
hard” (2019, para. 50).
Scientists C and F proposed the use of existingmeta-
data and the integration of institutional technical
solutions:
“We have [..] the parameters that are important to
replicate the science. I think what would be useful,
[…] ask us for our metadata files” (Scientist F, 2019,
para. 65).
Two other respondents (E, H) expressed the need
for the automatic transfer of metadata as they often
had to “write the metadata by hand” (Scientist E,
2019, para. 30). The specific information that had
to be documented in order to make results under-
standable, reproducible and (re)usable differed in
various disciplines. This is why certain flexibility is
required when it comes to technical infrastructure.
5. Discussion
Although there are numerous publications which
demonstrate the advantages of sustainable RDM
including metadata, the findings emerging from
the interviews conducted in this research indicate
the lack of understanding and awareness of meta-
data among scientists. Funding agencies such as
the European Commission or the FWF Austrian Sci-
ence Fund, as well as scientific libraries tend to
use the words “metadata” and “metadata stan-
dards” in their information materials aimed at re-
searchers. The interviews suggest that only half of
the researchers could properly understand the term
“metadata”. This raises the question about the clar-
ity of the term. Can scholars fill out the field “meta-
data” in the data management plan without sup-
port? The interviews confirmed the recommenda-
tion of Read and Surkis, “to speak the language of
research, not the language of libraries, for example,
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talk about describing data, not about […]metadata”
(Surkis and Read 2015, p. 156). Interestingly, four
of the five scientists who placed the term correctly
had either studied or worked in research outside of
Austria. This could be due to increased awareness of
the topic or a highly developed RDM infrastructure
in other countries.
However, the interviews also showed that the of-
ten used paraphrasing of the concept as “describ-
ing data”, as recommended by Surkis and Read
(ibid., p. 156) and used, for example, in the e-
Infrastructures study, did not seem clear enough
for the researchers. This outcome of this paper is
contrary to the results of the studies conducted at
various universities, as well as the e-Infrastructures
project (Bauer et al. 2015). The use of adequate
standards and the description of data relates to the
understanding of the term. Building on Read and
Surkis, this study suggests to apply theword “speak”
(Surkis and Read 2015, p. 156) – to engage in further
discussions with researchers in order to convey the
advantages of describing data. The interviews thus
reveal a further need for action for libraries in their
role as conveyors of information literacy.
Despite the unfamiliarity of the term, the paper
identifiedmany different approaches to the descrip-
tion of data in the interviews. This coincides with
the findings of the study by Bauer et al. (2015). They
could be found in the form of automatically gener-
atedmetadata, laboratory notebook entries, study
protocols in medicine, and as separate descriptive
files. Some scientists in the study also considered
publications as descriptions of data, which librari-
ans couldutilize as “methodsmetadata” (Chao2015,
p. 83). In her paper, Chao examines articles in the
field of soil ecology in order to work out potentially
relevant repository metadata fields from themeth-
ods section (ibid., p. 86). Furthermore, this finding
also holds potential for the communication strate-
gies of libraries. When communicating with schol-
ars, libraries could establish a link to practical ex-
amples of data description in the above-mentioned
formats, thereby making themmore tangible while
conveying the additional advantages of metadata
and documentation. An in-depth scientific investi-
gation of how these approaches to data description
shouldbe translated intomore formalizedmetadata
and documentation would therefore be useful.
The interviews indicated that metadata did not
play a significant enough role during active collabo-
rationamong researchers. However, the advantages
of clear documentation became evident when dis-
cussing the (re)use of data from others. According
to the majority of the interviewed scientists, they
would have benefitted from structured and com-
prehensive information about data. The interviews
revealed four motivating factors for the creation of
metadata – visibility, findability, (re)usability of data
and the reproducibility of results. Not least, they
allowed scholars to meet the requirements of sci-
entific journals. There is a growing awareness of
the advantages of properly describing data, which li-
braries can apply to further the creation ofmetadata
and documentation in science.
Throughout the analysis I defined six areas of
needs and requirements for metadata and RDM ser-
vices. Despite the division into six parts, these de-
mands of researchers are interrelated und should
therefore not be considered individually. Unsur-
prisingly, research in science is conducted predomi-
nantly in the English language. The interviews thus
provide a clear statement also for German-speaking
research institutions offering RDM services - they
shouldbedesigned inboth languages. Furthermore,
the interviewees observed the need to reflect the
differences between various disciplines in RDM ser-
vices.
Three of the researchers emphasized the issue of
discipline-specific expertise when delivering RDM
support. The University should provide specialist
staff to take on RDM on the faculty level. This corre-
sponds to the latest developments in institutional
data management practices, as they increasingly
provide data stewards with RDM skills, as well as
knowledge from a relevant discipline6. This con-
firms the concerns expressed by Surkis and Read
(2015) and Martin (2013) that researchers may have
about the role of libraries in RDM.
A further obstacle to the increased creation of
metadata according to the respondents was that
it was time-consuming. This result correlates with
the findings of other universities (Delasalle 2013;
Lemaire et al. 2016). The interviews revealed a need
6 See for example the Technical University of Delft - https://www.tudelft.nl/en/library/current-topics/research-data-
management/research-data-management/data-stewardship/
or the Technical University of Graz https://www.tugraz.at/institute/isds/research/groups/orrg/
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for solutions that are as simple and as easy to use
as possible. The question of efficiency played a part
in both technical infrastructure and training.
Other aspects that were important when it came
to technical solutions were usability, automation
and the integration of local solutions. Thus, ap-
proaches such as usability testing of metadata
schemata in repositories seemreasonable (Petritsch
2017, p. 202). Two scientists who produced a large
amount ofmetadata suggested for these to be trans-
ferred to centralized infrastructures such as reposi-
tories automatically.
Further comments by the researchers could be
summarized in the category Information Transfer.
Half of the researchers considered consulting and
support to be an important measure. This reflects
the findings of other studies by Feldsien-Sudhaus
and Rajski (2016) and Krähwinkel (2015). Two of the
respondents had already taken part in RDM training
and expressed their positive experiences. In addi-
tion, two of the study participants said that they pre-
ferred independent learning. These results under-
line the need for different ways of conveying infor-
mation based on various learning strategies. These
largely coincidewith library services alreadyonoffer
(Tenopir et al. 2017). However, there is also poten-
tial to design targeted, practice-oriented, subject-
specific training inorder to improve theway libraries
support researchers in their concrete projects. In
combination with the demand for efficiency, the
expansion of information transfer to independent
learning also seems desirable.
6. Conclusion
Despite the omnipresence of the term “metadata”
in the communication between libraries and fund-
ing agencies on the one hand, and researchers on
the other, the interviews manifested the lack of
understanding and awareness of the term among
the researchers these institutions try to address.
Nevertheless, the study identified various ways re-
searchersdescribed their data. These includedauto-
matically generated metadata, entries in laboratory
notebooks or the depiction of methods in publica-
tions. Findability and (re-)usability of data, as well
as reproducibility of results and requirementsof aca-
demic publishers presented the motivating factors
for the creation of metadata and documentation.
These findings suggest thatwhendeveloping new
RDM solutions, service providers should:
• Design services as well as technical solutions in
both English and German
• Focus on efficiency
• Take interdisciplinary differences into account
• Provide qualified staff with discipline-specific ex-
pertise as data stewards
• Develop user-friendly technical infrastructure that
(automatically) integrates local solutions
• Disseminate relevant information in the form of
support and training, allowing for independent
learning
It is important to note that due to the difficult ac-
cess to the field and limited timeframe, no theoreti-
cal sampling was used and the results should there-
fore be considered accordingly. Nonetheless, the
findings opened upmany opportunities for libraries
and other providers of research data management
services to further increase awareness of metadata
and documentation of research data in the natu-
ral sciences. According to the Grounded Theory,
“theory as process can be presented in publications
as a momentary product, but it is written with the
assumption that it is still developing” (Glaser and
Strauss 1967, p. 32). Although thepaperprovides rel-
evant results, theseareonly the first insights into the
needs and requirements of scientists in the field of
metadata for research data. These demands change
continuously and therefore require further research,
for example in the form of usability testing of con-
crete solutions. Furthermore, qualitative observa-
tions of focus groups, where researchers can speak
with their peers, could complement the information
this paper presents.
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A. Interview Guide
• original in German, translated by the author
[Introduction, consent form, installation of recording equipment]
Opening question
• Please introduce yourself and briefly describe your area of research.
Open topic lead-in
• Please define what you consider research data in your discipline.
• Does the termmetadata mean anything to you? What do you imagine metadata to be? [present
definition if necessary]
Metadata in practice
• When you do research, what kind of metadata do you create for your data? How do you describe
your data?
• Please describe what the metadata are used for.
• Please describe the role of metadata when working in a team (based on your last research project).
• If you use research data from others, what has been your experience with metadata from these data
sets?
In-depth questions (if necessary)
• In what language do you describe your research data?
• Do you apply metadata standards? Which ones do you use?
• What problems have you encountered with the description of research data?
• What kinds of metadata are important to you when using research data from others?
• Imagine that someonewanted to use your data after the completion of your current research project.
How would this be possible?
• Are you aware of any training or consulting services regarding research data management?
Conclusion
• Imagine that anything is possible. What services would you want the university to provide for the
creation of metadata?
• Would you like to add anything else?
[Thanks for participation; fact questionnaire including e.g. age]
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B. Coding System
Figure 1: Coding system: category “Metadata” (original in German, translated by the author)
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Figure 2: Coding system: category “Needs and requirements” (original in German, translated by the author)
• Categories “Research data” and “Academic discipline” are not part of these figures
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C. Original Quotations and Translations
Translation Original
“[Metadata] are the second level of data processing. So
if, for example, I write a review, like I published it a few
weeks ago, where I then summarize all the work on a
specific topic” (Scientist D, 2019, para. 7)
»[Metadaten], das ist die zweite Ebene der Verarbeitung
von Daten. Also, wenn ich zum Beispiel einen Review
schreibe, wie ich’s vor paar Wochen veröffentlicht hab’,
wo ich dann alle Arbeiten zu einem bestimmten Thema
zusammenfasse« (Wissenschaftler D, 2019, A. 7)
“[I]t was partly impossible to find where data were avail-
able at all. In what form they are available […] And of
course one has to know […] that they exists” (Scientist G,
2019, para. 56)
»es war teilweise nicht auffindbar, wo überhaupt Daten
vorhanden sind. In welcher Form sie vorhanden sind […]
Und da muss man natürlich auch […] wissen, dass es das
überhaupt gibt« (Wissenschaftler G, 2019, A. 56)
“What is always important to me is data on or metadata
about the creation and time and processing …of data […]
so that I can always understand when I did something”
(Scientist H, 2019, para. 11)
»Was für mich immer wichtig ist, sind Daten zur oder
Metadaten bezüglich der Erstellung und des Zeitpunkts
und der Bearbeitung … von Daten. […] dass ich auch im-
mer nachvollziehen kann, wann ich was gemacht habe«
(Wissenschaftler H, 2019, A. 11)
“If I want to know how I did it back then, I look at the
publication and the methods. Because that would be
doubling of descriptive methods for me, why?” (Scien-
tist D, 2019, para. 14)
»Wenn ich wissen möchte, wie ich’s damals gemacht hab,
dann schau’ ich in die Publikation nach, in den Methoden
nach. Weil das wäre für mich doppelte beschreibender
Methoden, wozu?« (Wissenschaftler D, 2019, A. 14)
“One makes interpretations with the data. And of course
you have to talk to each other very intensively, because a
physicist makes different interpretations than a chemist”
(Scientist B, 2019, para. 36)
»Mit den Daten macht man ja entsprechende Interpreta-
tionen. Und ähm da muss man natürlich dann sehr inten-
siv miteinander reden, weil ein Physiker macht andere
Interpretationen als ein Chemiker« (Wissenschaftler B,
2019, A. 36)
“Therewas no explanation for the classification of certain
patient characteristics, where a numerical system was
used […] The data were coded in the data set as one,
two, three, four, five and I did not know which patient
had received chemotherapy” (Scientist H, 2019, para. 21)
»Bei der Klassifizierung von bestimmten Patientenmerk-
malen, wo man sich dann halt eines numerischen Sys-
tems bedient hat […] Die Daten waren dann im Datensatz
nur codiert als eins, zwei, drei, vier, fünf und ich wuss-
te jetzt nicht welcher Patient hat eine Chemotherapie
bekommen« (Wissenschaftler H, 2019, A. 21)
“We all speak a different language. So, biologists speak
differently from chemists, and we in turn speak differ-
ently from physicists […]. Everyone tries explaining
things to others […] in terms of their own data” (Sci-
entist B, 2019, para. 24)
»Wir sprechen jeweils eine unterschiedliche Sprache. Al-
so, Biologen reden anders als Chemiker, und wir reden
wieder anders als Physiker […] jeder versucht sich irgend-
wo darauf einzulassen, dem anderen das […] mit einem
Rahmen zu erklären, was derjenige dann da […] an eige-
nen Daten vorliegen hat« (Interview Wissenschaftler B
2019, A. 24)
“[I] now and then see that there are offers […] But then
these are more like series of lectures or something. Con-
crete training somehow for maybe, I haven’t seen some-
thing for junior scientists or something like that” (Scien-
tist H, 2019, para. 43)
»[ich] sehe ab und an, dass es Angebote gibt […] Aber
das sind dann eher Vortragsreihen oder sowas. Konkre-
te Schulungen irgendwie für vielleicht Junior Scientists
oder so ähnlich habe ich […] jetzt noch nicht gesehen«
(Wissenschaftler H, 2019, A. 43)
“[T]hat was an interesting question. So, I didn’t really
think about it, but now in retrospect […], that is actu-
ally a relatively good idea to get it right from the start”
(Scientist G, 2019, para. 73)
»Das war ’ne interessante Fragestellung. Also, ich hab’
nicht wirklich darüber nachgedacht aber jetzt im Nach-
hinein […], also dass das eigentlich eine relativ ganz gute
Idee ist, das von Anfang an richtig zu machen« (Wissen-
schaftler G, 2019, A. 73)
“I learn everything by myself, or I draw on the recommen-
dations and experiences of other colleagues” (Scientist A,
2019, para. 45)
»Ich lerne alles selber, beziehungsweise tu’ ich auf Emp-
fehlungen und Erfahrungen der anderen Kollegen« (Wis-
senschaftler A, 2019, A. 45)
Table 2: Original quotations and translations (translated by the author)
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